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Metabolism - Anaerobic Aquatic 
Metabolism - Anaerobic Soil 

lhis report is unacceptable for fulf illinp. guideline requirenents for 
anaerobic aquatic metabolism data because the soil *as not flooded for 
30 days before the addition of test material. 
The report is unacceptable for fulfilling quideline requirenents for 
anaerobic soil metabolism because it appears that anaerobic conditions 

- may not have been achieved after the 30 day period of aerobic incubation. 
Evidence of this is mested by the continued evolution of carbon di- 
oxide in the anaerobic soil metabolism study under flooded conditions 
*ile little carbon dioxide was evolved when treated soils were flooded 
imnediately without an aerobic incubation period. This study may be ac- 
cepted if the registrant can show that anaerobic conditions were present - 
under flooded conditions or can otherwise explain the continued evolution 
of carbon dioxide. A estimate of half-life under anaerobic conditions 
should also be provided. 
No data were provided on the "alcohol" portion of the test substance. 
These data must be either submitted or specifically referenced. 
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MATERIALS AND MFIHODS: 

Cyclopropane-labeled ( 1 4 ~ 1 ~ ~ 5 6  3 (containing "A" and "R" isaners) was 
applied at 100 or 500 g ai/ha to "pots" (25-g soil; 3.8-cm dimeter x 
3-an depth) of sandy loam or loamy sand soil (Tables 1 and 2). Also, 
the "A" and "B" (PP321) isaners were applied separately at 100 g ai/ha 
to sandy loam soil. The soils were moistened to 40% of their water- 
holding capacity at zero suction, except for one set of samples that 
was flooded imnediately after treatment. A second set of samples was 
flooded after 30 days of aerobic incubation. The treated pots of soil 
were placed in sealed glass colunns thrqh which moistened carbon 
dioxode-free air was drawn (Figure 1). Air passing wer the treated 
soil was drawn through one tube of 2-methoxyethanol and two tubes of 
ethanolamine. The soils were incubated at 10 or 20°c for the duration 
of the study. Soil, water, and trapping solutions were sampled at 
various intervals up to 181 days posttreatment. 

m e  soils were extracted sequentially with acetonitrile on a wrist ac- 
tion shaker for 30 minutes at roan temperature and acetonitrilewater 
(70:30) by refluxing for 3 hours. Aliquots of the extracts were ana- 
lyzed for total radioactivity by LSC, and for specific canpounds by TLC 
on silica gel plates developed in hexane:diethyl ether (7 :3) or cyclo- 
hexane saturated with formic acid:diethyl ether (3 :2) and visualized 
using autoradiography and a TLC linear analyzer. lChe soil extracts 
were also analyzed for degradates and specific isomers using GC, HPLC, 
and MS. The extracted soil was analyzed by LSC following combustion. 
The water samples were concentrated and analyzed by LSC, TLC, and HPLC. 
Aliquots of the trapping solution were analyzed for total radioactivity 
by LSC. 

REPORTED REsuL,TS: 

[14~]~~563 (a 60:40 mixture of isaners "A" and "B"), PP321 (isomer "B"), 
and isaner "A" degraded with an initial half-life between 14 and 30 days 
posttreament in aerobic sandy loam soil (Table 3). A second half-life 
occurred between 30 and 60 days posttreatment for the mixture (PP563) 
and isaner "A"; isomer "B" did not reach a second half-life until ap- 
proximately 90 days posttreatment. Wen the behavior of isaners "A" 
and "B" in the mixture were examined, both "A" and "B" degraded faster 
in canhination than separately (Table 4). In the mixture, 91.8% of 
isomer "A" and 85 -8% of isaner "B" degraded by 90 days posttreatment, 
while separately 90.1% of "A" and 78.4% of "B" degraded by 92 days post- 
treatment (too few sanples were obtained to permit these data to be ana- 
lyzed statistically with any degree of confidence) . The "A" : "B" mixture 
also degraded more canpletely than "A" or "B" alone; by day 90, 
of the applied radioactivity in the mixture had been evolv ?tog% %= 9. but only 47.1% of the applied radioactivity was evolved as m2 from 
the soil treated with the "A" isomer alone and only 35.6% was evolved 
£ran soil treated with the "R" isaner alone (Table 4). (1RS)-Cis-3- 
(Z-2-chlon>-3,3,3-trifl~0ropropl-enyl)-2,2-dimethylc~lqr~~~~- 
lic acid (up to 7.6% of the applied) and (RS)+-cyano-3-(4-hydrmy- 



phenoxy) benzyl- (1 RS) -cis-3- (2-2-chloro-3,3,3-trif luoroprop-1 -enyl) -2,2- 
dimethylcyclopropanecarboxylate (up t o  12.5% of the applied) were the 
major nonvolatile degradates i n  s o i l  treated with PP563, "A" alone, and 
"B" alone (Table 3). 

The "A" : "B" mixture (PP563) degraded more slowly mder anaerobic (flooded) 
conditions than under aerobic conditions (Tables 5 and 6). The difference 
between the "A" and "B" isomer degradation ra te  was less pronounced un- 
der anaerobic conditions ; by 1 31 days post treatment , 59% of the "A" iso- 
mer and 55% of the "B" isomer i n  the mixture had degraded. PP563 de- 
graded more slowly when applied a t  500 g a i lha  canpared t o  100 g ai lha,  
degraded more slowly a t  10°c than a t  20°c, and degraded more slowly i n  
loamy sand than sandy loan s o i l  (Table 7).  

No isomerization of the parent canpounds and observed under any condi- 
tions during the  studies. 

DISCUSSION: 

1.  I t  appears the anaerobic conditions may not have been achiwed under 
flooded conditions in  the anaerobic s o i l  metabolism study. It is noted 
tha t  very l i t t l e  carbon dioxide was evolved i n  a study where treated 
so i l s  were flooded immediately. 

2. Studies i n  h i c h  cyclopropane-labeled [ l  4 ~ ]  ~ ~ 3 2 1  was used provide no in- 
formation on the f a t e  of the alcohol half of the PP321 molecule i n  so i l .  
Data on the "alcohol" portion of the molecule should be submitted o r  
specif ical ly referenced. 

4 .  The s o i l  tha t  was used was collected i n  Berkshire, England a d  was classi-  
fied by a method other than the USaA Soil Textural Classification System. 
The s o i l  was not reclassified. 

5 .  Recovery £ran fo r t i f i ed  samples and detection l i m i t s  were not reported. 



Figure  1. Con.tinuous a i r - f l o w  incubat ion apparatus. - 



fab le  1. Test data. 

Appl i- 
c d t  ion  

Test Soi 1 Incubat ion r a t e  Sarapling i n t e r v a l s  
Stud j substancea typeD cond i t i ons  ( 9  a i l h a )  (days ) 

PO303 

PO563 

PV503 

PObb3 

r ~ 3 0 3  

t't'JL1 ("U" 
isomers) 

'A' isomers 

PP363 

Sandy 
1 oam 

Sandy 
1 oam 

Sandy 
l oam 

Sandy 
1 oain 

Sandy 
1 oam 

5doJy 
1 oam 

Sandy 
loam 

Loamy 
sand 

Aerobic 

F 1 ooded 
a f t e r  30 
days 

Aerobic 

Aerobic 

Anaerobl c 
( f looded) 

Aerobic 

Aerobic 

a A l l  compounds were cyclopropane-labeled [14c] mater ia l .  .Refer to  Table 2 o f  t h i s  r epo r t  f o r  
isomer r a t i o s .  

18 Acres sandy loam: ZW coarse sand, 33s f i n e  sand, 171 s l l t ,  22% c lay,  4.0-4.61 0rgdnic  
matter,  pH 6.1, CEC 1b.7-19.8 meq/lOU 9. 

Frensham loamy sand: 38% coarse sand, 401 f i n e  sand, 121 s i l t ,  10% c lay ,  21 organic mat ter ,  
pH 5.3, CEC 7.2 wq/ lOu  9. 



Table 2. Charac te r i s t i cs  of the  t e s t  substance. 

Test 
substance 

Isomeric composition ( x ) ~  

C i  s - i  somers 
Tota l  py re th ro id  Trans- 

p u r i t y  A '  A $ ' d isomersc 

PP321 
( isomer pa i  r "8" ) 98.7 

Isomer pa i r "A" lOU 1.1 ,96.S 0.ti 1.1 0.7 

a Determined by TLC; a l l  isomers are  included. 

b These isomers have a cis c o n f i  g w a t i o n  about the  1,3 bond o f  the  cyclopropane 
r i n g :  

A ' -  - E(lK, 3R,  aR) and E(LS, 35, aS) enantiomer p a i r  
A - - -  z( lA,  3E, - <) and -f(lT, - -  33, - 6) - enantiomer p a i r  

B'- E(lH, 3R, as) and E(lS, 3S, dl) enantiomer p a i r  
15 - z(lk, - -  3F, - &) - and - Z(l3,  - 3$, <) enantiomer p a i r  

c These isomers have a - trans con f igu ra t i on  about t h e  1.3 bond o f  the  cyclopropane 
r i ng :  

C - - Z(lH, 35, d )  and Z(lS, 3H, 6) enantiomer p a i r  
c ' -  - -  €(IT, 35, - 2) - and - -  T(15, 3K, - a) - enantiomer v a i r  

O - Z(lK, 3S, US) and Z(lS, 3R, u H )  enantiomer p a i r  - - -  ( 1 ,  35, - ) and E(Ls, 3E. ) enantlorner p a i r  



---- 
.,pl i ny Wgradate 

i n t e r v a l  Unextract- 
(days parentb gd Or ig in  Other l4cu2 ab le  

PP321 ( 8  isomers) 

A Isomers 

a C02 and unext rac tab le  data are f rom Table 7 i n  the  o r i g i n a l  document. 
Charac ter iza t ion  o f  ex t rac tab les  i s  from Table 8 i n  the  o r i g i n a l  document. 

b D i s t r i b u t i o n  o f  s p e c i f i c  isomers i s  presented i n  Table 4. 

c  ( 1 R S ) - C i s - 3 - ( Z - 2 - c h l o r o - 3 , 3 , 3 - t r i f l u o r o ~ t h y l c y l o p r o -  
yanecarboxyl ic acid. 

d (HS)  -a -Cyano-3-(4-hydroxypl~enoxy )benzyl -(lRS) - c i  s-3-(Z-Z-chloro-3.3.3- 
trifluoroprop-l~ny~)-2,2dimethylcyclopropanecarboxylate. 

The de tec t i on  l i m i t  was not  speci f ied.  



Table !a. Effect of f looding on the d i s t r i b u t i o n  o f  r ad ioac t i v i t y  (2  o f  tne 
a l i e d )  i n  sandy loam s o i l  t reated w i t h  cycloyropane-labeled PO [ ClPPS63 a t  loU g ai/ha and incubated a t  2OOC.a 

Samy 1 i ny Ueuradate 
i n t e r va l  Unex- 
(days) parentb gd Or ig in  Other I4ctIZ t rac tab le  

Aerobic (40% o f  UHC) 

<U.be (0.5 <0.5 0.9 
3.5 3.5 0.9 3.5 
7.6 7.6 4.4 1.6 
5.8 11.1 2.8 1.0 
3.6 7.0 4 .O 1.2 
1.8 3.1 1.3 , <0.5 
5.7 2,o <0.5 0.9 

Aerobic f o r  30 days, then floodedf 

Anaerobic ( f l ~ o d e d ) ~  

a Cop and unextractable data are from Table 7 i n  the o r i g i na l  document. 
Character izat ion of extractables i s  from Table 8 i n  the o r i g i na l  document. 

D i s t r i b u t i o n  of spec i f ic  isomers i s  presented. in  Table 6. 

C (1RS)-Cis-3-(Z-2-chloro-3,3,3-trifluoroprop-l-eny1)-2,24i~thylcylopro 
panecarboxylic acid. 

d (WS)-a -Cyano-3-(4-hydroxyphenoxy)benzyl - ( lRS)-c i  s-3-(2-2-chloro-3.3.3- 
t r i  f l u o r o p r o p - 1 - e n y 1 ) - 2 , 2 - d i m e t h y l c y c l o p r l a t e .  

e The de tec t ion  l i d t  was not  specif ied. 

f Oata inc lude r a d i o a c t i v i t y  i n  the f l ood  water. 
- 



Table 6 .  Ef fec t  o f  f looding on the d i s t r i b u t i o n  of  isomers (Z o f  the ap- 
pl i e d  rad ioac t i v i t y )  i n  sandy loam soi  1 t reated wi th  cyclopropane- 
labeled [ 1 4 ~ ] ~ ~ 5 6 3  a t  100 g ai/ha and incubated a t  20°C.a 

Samp 1 i ng C i  s - i  somers 
i n t e r v a l  Trans- 
(days) Parent A ' A B ' 0 i somers 

Aerobic (40% o f  WHC) 

Aerobic for  30 days, then floodedC 

Anaerobic ( f  1 ooded )c  

- -  - 

a D i s t r i b u t i o n  o f  isomers i s  from Table 8 i n  the o r i g i n a l  document. 

b The detect ion limit was not  specif ied. 

c Oata include r a d i o a c t i v i t y  i n  the f lood water. 



: tpl&#$##+&* 
Table 7. Ef fect  of temperature, appl icat ion rate,  and soi 1 tyDe on the d s t r l -  

but ion o f  r ad ioac t i v i t y  ( 2  of the appl i ed  i n  sandy- ioam o r  loamy sand 1 soi  1 t reated wi th  cyclopropane-labeled ClPPS63 a t  100 o r  500 y aifha 
and incubated a t  402 o f  moisture ho ld ing capacity. 

Sampl i ny Oeqradate 
i n t e r va l  Unex- 
(days Parent 6' 0 r i g i n  Other l4cu2 t rac tab le  

Sandy loam soi 1 , 1UO g a i  /ha, 2U°C 

Sandy loam s o i l ,  100 y a i lha ,  10°C 

Sandy loam soi  1 , 500 g a i  /ha, 20°C 

Loamy sand soi 1 , 100 y a i  /ha, 20°C 

a C02 and unextractable data are from Table 7 i n  the  o r i g i n a l  document. Charac- 
t e r i z a t i o n  of extractables i s  from Table 8 i n  the o r i g i n a l  document. 

( 1WS)-Ci s-3-(Z-2-chloro-3,3,3-tri f luoroprop-1-eny1)-2,24imethylcylopropane- 
carboxy l ic  acid. 

Tne detect ion l i m i t  was not  speci f ied,  




